Introduction
The U.S. Geological Survey (USGS) recently completed an assessment of undiscovered, technically recoverable conventional oil resources within the East African Rift Province ( fig. 1 ), a geologically complex region of approximately 2,916,160 square kilometers in east Africa. The rifts are commonly described as forming an "Eastern Branch" and a "Western Branch." The East African Rift System (EARS) developed in the late Oligocene in the Afar region of Ethiopia shortly after an Eocene-Oligocene flood basalt event in the Lake Turkana and South Lokichar Basin area in the Eastern Branch of EARS ( fig. 1 ) where extensional faults developed within the Precambrian craton. During the middle to late Miocene, rifts developed between Ethiopia and Mozambique in the Western Branch of the EARS within the Precambrian craton ( fig. 1) (Davison and others, 2014; Abeinomugisha, 2015) . As much as 5,000 meters of Oligocene-to-Holocene sedimentary rocks are present in the rift basins of the province. At the time of this assessment, the province contained 30 oil fields in the rift basins-18 in Uganda and 12 in Kenya-and the province is considered underexplored (IHS Markit™, 2015) .
Total Petroleum System and Assessment Units
The East African Rift Province was assessed because of its potential for undiscovered oil resources. The assessment was geology-based and used the total petroleum system (TPS) concept. The geologic elements of a TPS include hydrocarbon source rocks (source rock maturation and hydrocarbon generation and migration), reservoir rocks (quality and distribution), and traps for hydrocarbon accumulation. Using these geologic criteria, the USGS defined the Oligocene-Pleistocene TPS with four assessment units (AUs): the Albertine Graben AU, Tanganyika-Rukwa AU, Lake Malawi AU, and Eastern Arm Rift Basins AU ( fig. 1 ). The AUs include parts of Burundi, Democratic Republic of the Congo, Ethiopia, Kenya, Malawi, Mozambique, Rwanda, South Sudan, Tanzania, Uganda, and Zambia ( fig. 1 ). The TPS was defined to include (1) Oligoceneto-Pleistocene lacustrine source rocks with total organic content ranging from 1 to 17 weight percent; (2) porosity values ranging from 15 to 30 percent in Oligocene-to-Pleistocene clastic reservoirs; (3) permeability values ranging from 50 millidarcies to several darcies; (4) shale seals; and (5) 
Undiscovered Resources Summary
The USGS quantitatively assessed undiscovered, technically recoverable conventional oil resources within four assessment units in the East African Rift Province (table 2) . The estimated total mean resources are 13,438 million barrels of oil (MMBO), or 13.4 billion barrels of oil, with an F95-F5 range from 4,808 to 25,373 MMBO; 4,648 billion cubic feet of gas (BCFG), or 4.6 trillion cubic feet of gas, with an F95-F5 range from 1,674 to 9,072 BCFG; and 24 million barrels of natural gas liquids (MMBNGL) with an F95-F5 range from 9 to 46 MMBNGL. For oil and gas accumulations, zeros at F95 reflect the chance that oil and gas might not exist in the AU, and the geologic AU probability (risk) was estimated to be less than one.
For the Albertine Graben AU, the estimated mean resources are 1,594 MMBO with an F95-F5 range from 560 to 3,251 MMBO, 435 BCFG with an F95-F5 range from 136 to 964 BCFG, and 2 MMBNGL with an F95-F5 range from 1 to 5 MMBNGL. For the TanganyikaRukwa AU, the estimated mean resources are 3,218 MMBO with an F95-F5 range from 1,284 to 6,042 MMBO, 880 BCFG with an F95-F5 range from 320 to 1,780 BCFG, and 5 MMBNGL with an F95-F5 range from 2 to 9 MMBNGL. For the Lake Malawi AU, the estimated mean resources are 1,937 MMBO with an F95-F5 range from 0 to 4,114 MMBO, 529 BCFG with an F95-F5 range from 0 to 1,224 BCFG, and 3 MMBNGL with an F95-F5 range from 0 to 6 MMBNGL. For the Eastern Arm Rift Basins AU, the estimated mean resources are 6,689 MMBO with an F95-F5 range from 2,964 to 11,966 MMBO, 2,804 BCFG with an F95-F5 range from 1,218 to 5,104 BCFG, and 14 MMBNGL with an F95-F5 range from 6 to 26 MMBNGL.
Assessment input data
Albertine Graben AU Tanganyika Table 2 . Assessment results for four conventional assessment units in the East African Rift Province, east Africa.
[Expected largest mean field size in MMBO. MMBO, million barrels of oil; BCFG, billion cubic feet of gas; MMBNGL, million barrels of natural gas liquids. Results shown are fully risked estimates. F95 represents a 95-percent chance of at least the amount tabulated; other fractiles are defined similarly. Fractiles are additive under the assumption of perfect positive correlation. Shading indicates not applicable]
